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摘  要
         
         
本文在太阳能电池透明导电层的绒面陷光理论基础上，研究了不同导电层制备工艺
参数和表面刻蚀处理工艺条件对ZnO薄膜表面形貌特征的影响，以及研究了不同表
面修饰方法处理的ZnO:Al薄膜应用于非晶硅电池对其性能的影响。本论文主要的研
究结果如下：
（1）本实验中采用集磁控溅射和PECVD为一体的薄膜制备设备制备得到了ZnO纳米
薄膜以及覆盖在非晶硅太阳能电池 p、i、n腔室上的复合涂层。
（2）研究了制备工艺参数、酸刻蚀以及后续的热处理工艺对ZnO:Al薄膜表面形貌
的影响，获得了表面形貌可调控的ZnO:Al薄膜以及最优化的工艺参数。实验发现了
制备得到的ZnO:Al薄膜的表面形貌和导电、透光性能与制备工艺间的关系。
（3）研究经过不同处理工艺的ZnO:Al薄膜对非晶硅电池影响。本论文中制备的非
晶硅太阳能电池为P型SiC层、本征非晶硅层、n型c-Si层。根据绒面陷光原理，将
经过不同刻蚀工艺制备的ZnO:Al薄膜沉积在上述非晶硅太阳能电池表面。实验结果
表明，采用HCl+磷酸+退火工艺处理的ZnO:Al薄膜效果最佳，可以将太阳能电池的
光电转换效率从开始的3.81%提升至8.39%。
         
关键词：ZnO:Al薄膜；磁控溅射；非晶硅
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Abstract
         
         
Based on the suede light trapping theory of the solar cell transparent conductive
layer, the effect on the surface morphology of the ZnO:Al thin films which derived
from the various of preparation parameters and etching process had been
studied. As the suede light trapping layer, the influence of the ZnO:Al thin films
with different surface morphology on the amorphous silicon solar battery had
been studied also. The main results as following:
(1) An equipment combined with the magnetron sputtering and PECVD were
selected to prepared the ZnO:Al thin films and the composite coating on the
amorphous silicon solar cell which formed with the P, I and N chamber.
(2) The influence of preparation parameters, etching process and the heat
treatment process on the surface morphology of the ZnO:Al thin films had been
studied. The controllable surface morphology of the ZnO:Al thin films had been
prepared and the optimized technology parameters had been obtained. The
relationship between the performance of the ZnO:Al thin films and the preparation
technology had been revealed by the Experimental results also.
(3) The effect of the various ZnO:Al thin films which derived from different
treatment processes on the amorphous silicon cells had been investigated. In this
article, the amorphous silicon solar cell were combined with the  P type SiC layer,
intrinsic amorphous silicon layer and N type mc-Si layer. According to the
principle of the light trapping suede, the ZnO:Al thin film with various surface
morphology were deposited on the surface of the amorphous silicon solar cell.
The experimental results indicated that the ZnO:Al thin film which etched by HCl
and phosphoric acid and following the annealing process with the best
performance, and the photoelectric conversion efficiency can increased from
3.81% to 8.39%.
         
Keywords: ZnO:Al thin film; magnetron sputtering; amorphous silicon
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